District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, prolonging the investment return period. The main scope of this paper is to assess the feasibility of using the heat demand -outdoor temperature function for heat demand forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were compared with results from a dynamic heat demand model, previously developed and validated by the authors. The results showed that when only weather change is considered, the margin of error could be acceptable for some applications (the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and improve the accuracy of heat demand estimations. 
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Introduction
Most of the Greek islands are not connected to the electricity network of the mainland. The production of electric energy relies on local oil fuel plants, which have a high cost due to the import cost of oil (compared to the import and distribution cost on the mainland and the import-free use of renewable energy resources) and also, a high environmental impact. During the last years, there has been a significant effort to replace the energy produced from oil fuel with renewable resources either partly or entirely. The continuous advances in renewable energy resources technology along with the gradual installation-cost reductions pave the way towards a wider adaptation of renewable energy resources worldwide. 
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Since the late 1970s, the idea of a so called Hybrid Energy System (HES) that combines wind, solar and diesel generators, as well as battery tanks, has been developed. In recent years, the integration of other renewable resources, such as pumped hydro storage, wave energy and biomass, is also evolving. According to [1] combining HES with wave energy converters to create the energy mix of a non-connected island could lead to a much higher renewable fraction. However, so far, the combination of all renewables towards an autonomous grid is still at an early stage [1] . In this work, all six renewable resources are examined (solar, wind, marine, hydropower, biomass and geothermal) in order to create the energy mix for a non-connected island. In this respect, we note that the uncertainty that dominates the associated natural processes and the energy demand is considerable and requires the use of a stochastic approach in order to achieve effective planning of the energy system.
For our case study the selected the area for the toy-model analysis is Astypalaia, which is a Greek island, part of Dodecanese, an archipelago of twelve major islands in the south-eastern Aegean Sea (Figure 1) . The island has about 1300 inhabitants and it extends in an area of 97 km 2 . Astypalaia has more than 20 000 visitors per year which makes tourism the main industry. Today the electric energy demand is satisfied by an oil-fuelled thermal station because the island is not connected to the electricity system of the mainland and there are no renewable energy sources installations in the area.
According to records from 2014 to 2015, the island's mean annual demand was 6250 MWh. The peak hourly demand was 2.2 MWh (occurred on 14/08/2015 at 21.00) and the minimum was 0.23 MWh. In Figure 2 , the hourly energy demand of Astypalaia for the 2014-2015 period is shown. As expected, it exhibits high values during the summer touristic period and low values during the rest of the year. 
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